This study evaluates interrelationships between carbohydrate and lipid metabolism during oral glucose tolerance tests (GTT) 
Hyperlipoproteinemia individuals and in the survivors of acute myocardial infarction.
Extensive reviews concerning the frequency of abnormal glucose tolerance tests in IHD are available.4 5 Many factors, e.g. the selection of populations, age and sex distribution, differences in laboratory technics, and classification criteria of impaired carbohydrate tolerance have contributed to the disparities in these reports. A9 Our previous studies on carbohydrate and lipid interrelationships demonstrated that differences between IHD patients and controls do exist in glucose utilization and immunoreactive insulin (IRI) response. These differences were more striking in patients with ischemic thrombotic cerebrovascular disease.'0 This paper will evaluate and compare glucose utilization and IRI response of IHD patients with age-matched healthy controls during the oral GTT and establish some interrelationships between carbohydrate and lipid metabolism in these two populations.
Material and Methods
The study population consists of 75 male ischemic heart disease (IHD) patients and 161 healthy male controls. The IHD group was comprised of patients with myocardial infarction or angina pectoris diagnosed by WHO criteria."
The healthy controls were comparable to the IHD group in their physical activity and socioeconomic status. All subjects were in good nutritional status, on regular diets, consumed between 150 and 51 years (±+ 5.9), respectively. In the agematched groups the ratio of abnormal tests in this age range remained consistent with the total populations, and the frequency of abnormal GTT in IHD remained significantly higher than that of control subjects (P <0.05). The mean GTT curves of the healthy agematched controls peaked at S hour, and that of IHD was shifted to 1 hour with a slightly higher peak. The 2-hour glucose level in IHD was significantly higher (P < 0.01) than in the control subjects. The mean IRI response curves of both groups peaked at 1 hour but the 2-and 3-hour IRI levels were elevated in IHD, though not to a statistically significant degree.
Mean GTT and IRI Response Curves by Normal and Abnormal Classification of GTT The mean GTT and IRI response curves are virtually identical in the subgroups of IHD and age-matched control subjects with normal GTT ( fig. 2 ). In the IHD and control subgroups, with abnormal GTT the peaks of the mean GTT curves are shifted from X hour to 1 hour. The 2-and 3-hour glucose levels were 20 mg% higher in IHD than in control subjects, and the difference at 3 hours was statistically significant (P <0 GTT. higher IRI response. In both IHD and control subgroups with abnormal GTT, the IRI response rose sharply and identically to 90 ,u units/ml at 1 hour and continued to rise in IHD to a delayed 2-hour peak at 106 ,u units/ml. The 3-hour IRI levels were nearly identical at 45 and 41 g units/ml.
The IRI response curves peaked at 2 hours in 63% of the 24 IHD patients and in 31% of the 13 control subjects with abnormal GTT. In IHD and control subjects with abnormal All groups had nearly identical slopes between fasting and the 2-hour nadir ( fig. 3) . However, the IHD subgroup with abnormal GTT had an elevated fasting FFA level when compared with the subgroup with normal GTT. In the control group, the FFA response showed a marked rebound between 2 and 3 hours, regardless of whether the GTTs were normal or abnormal, whereas the rebound in IHD patients was considerably less (P < 0.05) at 3 hours, when the total IHD group was compared with the control group.
Lactate Levels
It is evident from figure 4 that in the agematched control subjects with normal GTT, the lactate level reached a sharp peak at 1 hour, followed by a rapid decay to below fasting level at Significant difference between subgroups with normal and abnormal GTT: *P < 0.03.
Significant differences between IHD and control subjects: tP < 0.01; JP < 0.05.
Glucose and Insulin Interrelationships
The correlation coefficients between glucose and IRI levels during GTT provide further evidence that the IRI response is delayed and elevated in IHD. In IHD the 1-hour glucose level is significantly correlated with the 2-and 3-hour IRI levels, the 2-hour glucose with the 2-and 3-hour IRI levels, and the 3-hour glucose with the 3-hour IRI level in a forward manner (i.e. early glucose to later insulin). In the control group, the 1-hour glucose level is correlated with the 1-and 2-hour IRI levels, and the 2-hour glucose with the 2-hour IRI level in a more immediate manner.
Canonical Correlations
Canonical correlations which maximize the relationship between variables were calculated in pairs between glucose, IRI, FFA, and lactate levels at all time intervals during the oral GTT, in order (1) to determine the independence of these metabolic variables and (2) to assess the interdependence which may exist between any two pairs. The strongest canonical correlation was between the glucose and IRI levels (r =0.68). The remaining correlations in order of descending strength were: IRI-FFA (0.50), IRI-lactate (0.47), GTT 
